- _mw' L w R =

| Orowlle FERC Rellcensmg
" (PI’OjeCt No. 2100)




Evaluation of the Timing, Magnitude, and
Frequency of Water Temperatures and
Their Effects on Chinook Salmon Egg and
Alevin Survival

SP-F10 Task 2C




Study Objectives

¢+ The objective of SP-F10 Task 2C was to evaluate
the timing, magnitude, and frequency of water
temperatures and their effects on Chinook
salmon egg and alevin survival in the lower
Feather River.

¢ Original Objective and rationale for change
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Introduction

Operational Constraints
I 1]

L 2 Water Tem p erat ure Hatchery Water Temperature Objectives
. Water Temperature Time Period
Req u I rem ents 52°F September
. . 51°F October and
¢ Hatchery objectives November
55°F December through
. . March
N RObInson ”fﬂe 51°F April through May 15
(@) bJ eCtIVES 55°F g/llay 15 through May




Methodology
Study Design

+ USBR Early Life Stage Mortality Model
¢ History

*+ Model Description

+ Life Stages
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Methodology
Study Design

* Model Description

¢+ Reach Distributions

Reach Reach boundaries (RM) Reach Distribution (%)
NO. 2002 - 2003
1 Fish Barrier Dam (RM 67.3) — RM 65 27.9
2 RM 65 - RM 62 38.0
LFC
3 RM 62 — Upstream of Afterbay (RM 59) 15.2




Methodology
Study Design

* Model Description

¢ Inputs

* Pre-spawning
and spawning
distributions,

+ Mortality rates,

Known Variables/ Values

Distributions

PSD (pre-spawning)

SD (spawning)

RD (reach)

Mortality Criteria

PSC (pre-spawning)

EC (egg)

FC (pre-emergent fry)

Water Temperature Data

Computed Variables/ Values

AD (adult)

ESD (spawned eggs)




Methodology
Study Design

* Model Description

+ Modifications to the model for this analysis

¢ Temporal pre-spawning and spawning
distributions

+ \Water temperatures




Methodology

Data Collection

¢ Carcass survey

¢ September 3, 2002 through December 19,
2002

¢ Daily mean water temperatures




M eth Od 0 I Ogy | Reach 1 (RMI65:67.3) — Reach2 (RM6265) — Reach3 (RMI5962)|

Data Collection

8 & 3 o

Mean Water Temperature ( °F)
a

¢ Da.ta. mani pulatlon | Rexhd (RMS5:59)  Reach5 (RM51:55) — Reach6 (RM47:50)|
+ Carcass survey data £ R e
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* Calculate cumulative carcass distribution bal M v LN
¢ Calculate daily distribution of carcasses i |
+ Calculate daily distribution of spawners 75\ Rech7 (RMI447)  Reach8 (RM2.7-49) — Reech9 (RM0:2.)|
+ Calculate daily distribution of pre-spawners :

3

an Water Temperature (
3 &

+ Water temperature data

HFC 2002 / HFC 2002 HFC 2002 HFC 2002

N = 8,908 carcasses

Cumulative Proportion
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Results

*+ 16.3% of Chinook salmon eggs and alevins were
estimated to have been lost in the lower Feather
River during the 2002/2003 spawning and egg
Incubation season.

¢+ 10.6% of the mortality occurred in the LFC
¢+ 5.7% of the mortality occurred in the HFC




Results

¢+ The total water temperature induced mortality
(16.3%) in the lower Feather River during the
2002/2003 spawning and egg incubation period
was composed of:

¢ 7.9% in-vivo egg mortality
¢+ 52% in the LFC and 2.7% in the HFC




Analyses

¢ Comparison to other rivers

¢+ Lower Feather River Chinook salmon (this analysis)—
16.3%

+ Lower American River Fall-run Chinook salmon - 14.5%

¢ Sacramento River




